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SPECIFICATION 

TITLE OF THE INVENTION 
DIRECTION INDICATING DEVICE 

5 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a direction indicating 
device for displaying direction of a vehicle. 

10 

Description of the Related Art 

An elevated bridge, an iron plate covering over a drain 
trench which is buried in a road, and the like, aremade of magnetic 
materials such as iron frames and iron bars . Thus , when a vehicle 

15 runs on the iron plate over the drain trench and the elevated 
bridge, there is a case where a direction indicating device that 
detects geomagnetism to determine a direction of vehicle takes 
in the disturbance of geomagnetism caused by the above mentioned 
magnetic materials (hereinafter referred to as external 

20 disturbance) to cause an error in the determined direction of 
vehicle. 

Then, a conventional direction indicating device finds 
an amount of external disturbance from the detected value by 
a geomagnetic sensor, and when the external disturbance is large, 

25 it assigns a large weighting to the detected values of the 
geomagnetic sensor up to the previous times and when the external 
disturbance is small , it assigns a large weighting to the current 
detected value of the geomagnetic sensor thereby to find a mean 
value of the detected values of the geomagnetic sensor (see, 

30 for example, patent document 1) . 
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[Patent docioment 1] Japanese Unexamined Patent Piablication No. 
5-280988, Paragraph ntunber [0012] to [0052] and Fig. 1. 

Since the conventional direction indicating device is 
structured in the above mentioned manner and it finds external 
5 disturbance from the detected values of the geomagnetic sensor 
and assigns the weighting to the detected values according to 
the amount of external disturbance, the conventional direction 
indicating device has a problem that if the conventional 
direction indicating device takes in large external disturbance 

10 when the vehicle is turning, because it assigns a large weighting 
to the detected values of the geomagnetic sensor up to the previous 
times, it degrades trackability in a display direction when the 
vehicle is turning. 

In addition, when vehicles are different in type from each 

15 other, the geomagnetic sensors aremounted in different positions 
according to their types (for exsunple , a distance from the ground 
to the geomagnetic sensor is different between a vehicle of the 
sedan type and a vehicle of the recreational vehicle type because 
a height of the vehicle is different between them) and when the 

20 geomagnetic sensors are mounted in the different positions, the 
detected values of the geomagnetic sensors become different from 
each other . Thus , the conventional direction indicating device 
has alsoaproblemthat it is required to assign suitable weighting 
to the detected values of geomagnetic sensor according to the 

25 position where the geomagnetic sensor is mounted. 

SUMMARY OF THE INVENTION 

The present invention has been made so as to solve the 
above mentioned problems. It is an object of the present 
30 invention to provide a direction indicating device capable of 
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ensuring stability and trackability in a display direction at 
the same time. 

A direction indicating device in accordance with the 
present invention is arranged to determine a current display 
5 direction in consideration of historical information of the 
direction of vehicle specified by a direction specifying unit 
and a previous display direction. 

As described above, the present invention is so structured 
as to determine the current display direction in consideration 
10 of the historical information of the direction of vehicle 

specified by the direction specifying unit and the previous 
display direction, so that the present invention produces an 
effect of ensuring stability and trackability in the display 
direction at the ssone time. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagraun to show a direction. indicating 
device in accordance with embodiment 1 of the present invention . 

Fig. 2 is a flow chart to show a process flow of the direction 
20 indicating device in accordance with the embodiment 1 of the 
present invention. 

Fig. 3 is an explanatory drawing to show directional 
sections which are divided into 16 equal blocks . . 

Fig. 4 is an explanatory drawing to show an example of 
25 determining a display direction. 

Fig. 5 is an explanatory drawing to show another example 
of determining a display direction. 

Fig. 6 is an explanatory drawing to show other example 
of determining a display direction. 
30 Fig. 7 is an explanatory drawing to show directional 
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sections in which a margin region to prevent chattering is 
provided . 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
5 The preferred embodiments of the present invention will 

be described below. 
EMBODIMENT 1 

Fig. 1 is a block diagram to show a direction indicating 
device in accordance with embodiment 1 of the present invention . 

10 In the figure, a direction specifying unit 1 is structured of 
a geomagnetism detecting block 2, a signal processing block 3, 
and a direction specifying block 4 and detects geomagnetism to 
specify a direction of vehicle. 

The geomagnetism detecting block 2 is configured of, for 

15 example, a geomagnetic sensor and repeatedly detects 

geomagnetism. The signal processing block 3 is configured of, 
for example, an operational amplifier, a low pass filter and 
. the like and amplifies the detected data of the geomagnetism 
detecting block 2 and removes high frequency noises included 

20 in the detected data. The direction specifying block 4 is 

configured of, for example, a microprocessor and the like and 
calculates a mean value of the detected data output from the 
signal processing block 3 and specifies a directional section 
to which the mean value belongs as a direction of the vehicle. 

25 A display direction determining unit 5 is structured of 

a memory 6 and a display direction determining block 7 and 
determines a current display direction in consideration of the 
historical information of direction of the vehicle (a current 
direction of vehicle, a previous direction of vehicle, and a 

30 second previous direction of vehicle) specif ied by the direction 
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specifying unit 1 and a previous display direction (display 
direction which is indicated at present by a direction indicator 
10) . 

The memory 6 stores the historical information of the 
5 direction of vehicle specified by the direction specifying block 
4 and the previous display direction. The display direction 
determining block 7 is configured of, for example, a 
microprocessor and the like and compares the respective 
directions of vehicle stored in the memory 6 with each other 

10 to determine the current display direction. 

Adirection providing unit 8 is structured of , for excunple, 
a display control block 9 and the direction indicator 10 and 
provides a current display direction determined by the display 
direction determining unit 5. 

15 The display control block 9 is configured of, for example, 

a driver IC and the like and controls the direction indicator 
10 in such a way that the direction indicator 10 indicates the 
current display direction determined by the display direction 
determining block 7 . 

20 Fig. 2 is a flow chart to show a process flow of the direction 

indicating device in accordance with the embodiment 1 of the 
present invention . 

Next, operation will be described. 

First, the geomagnetism detecting block 2 of the direction 
25 specifying unit 1 repeatedly detects geomagnetism at intervals 
of, for example, every 50 m sec and outputs detected data to 
the signal processing block 3. 

When the signal processing block 3 receives the detected 
data from the geomagnetism detecting block 2, it eunplifies the 
30 detected data and removes high frequency noises included in the 
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detected data. 

The direction specifying block 4 calculates a mean value 
of the detected data output from the signal processing block 

3 so as to lessen effect of external disturbance (STl) . For 
5 example, if a display updating period (sampling period) of the 

direction indicator 10 is 1 sec, the direction specifying block 

4 calculates a mean value of the 20 detected data output from 
the geomagnetism detecting block 2. 

When the direction specifying block 4 calculates the mean 

10 value of the detected data, it specifies a directional section 
to which the mean value of the detected data belongs as the 
direction of vehicle {ST2) . Fig. 3 shows directional sections 
divided into 16 equal blocks. For example, if the mean value 
of the detected data is 358 degrees, the direction specifying 

15 block 4 specifies that the direction of vehicle is N (north) 
and if the mean value of detected data is 45 degrees , it specifies 
that the direction of vehicle is NE (north east) . 

In this regard, the direction of vehicle specified by the 
direction specifying block 4 is stored in sequential manner in 

20 the memory 6 of the display direction determining unit 5. 

The display direction determining block 7 of the display 
direction determining unit 5 determines a current display 
direction in consideration of the historical information of the 
direction of vehicle stored in the memory 6 (the current direction 

25 of vehicle, the previous direction of vehicle, and the second 
previous direction of vehicle) and the previous display direction 
(display direction which is indicated at present by the direction 
indicator 10) . 

To be more specific, the display direction determining 

30 block 7 determines the current display direction in a manner 



described below. 

At first, the display direction determining block 7 
determines whether or not the current direction of vehicle which 
is specified by the direction specifying block 4 agrees with 
the previous display direction (step ST3) . In a case where the 
current direction of vehicle specified by the direction 
specifying block 4 agrees with the previous display direction, 
the display direction determining block 7 maintains the display 
direction without change (step ST4) . 

On the other hand, in a case where the current direction 
of vehicle specified by the direction specifying block 4 is 
different from the previous display direction, the display 
direction determining block 7 determines whether or not the 
direction of vehicle previously specified by the direction 
specifying block 4 agrees with the previous display direction 
(step ST5) . 

In a case where the direction of vehicle previously 
specified by the direction specifying block 4 agrees with the 
previous display direction, there is a possibility that the 
current direction of vehicle might temporarily be shifted from 
actual direction by the effect of external disturbance. For 
this reason, in this stage, in view of preventing the display 
direction from being fluctuated by the effect of external 
disturbance, the display direction determining block 7 maintains 
the display direction without change (step ST4) . Fig. 4 shows 
an example corresponding to this situation. 

In a case where the previous direction of vehicle is 
different from the previous display direction, the display 
direction determining block 7 determines whether or not the 
current direction of vehicle agrees with the previous direction 



of vehicle (step ST6) . 

In a case where the current direction of vehicle agrees 
with the previous direction of vehicle, there is little 
possibility that the direction of vehicle might temporarily be 
5 shifted from the actual direction by the effect of external 
disturbance. Thus, the display direction determining block 7 
updates the current display direction to the traveling direction 
side of the vehicle by one directional section from the previous 
display direction (step ST8) . 

10 On the other hand, in a case where the current direction 

, of vehicle is different from the previous direction of vehicle, 
there is a possibility that the vehicle runs through a magnetic 
field which is made unstable wi th the large external disturbance . 
For this reason, in this stage, in view of preventing the display 

15 direction from being fluctuated by the effect of external 

disturbance, the display direction determining block 7 maintains 
the display direction without change. Fig. 5 shows an example 
corresponding to this situation. 

However, there is a case where the current direction of 

20 vehicle is made different from the previous direction of vehicle 
not by the effect of external disturbance but even by the fact 
that the vehicle is turning in a certain direction. 

Thus, the display direction determining block 7 compares 
the previous display direction with the previous direction of 

25 vehicle to determine the traveling direction (1) of the vehicle, 
and compares the previous direction of vehicle with the current 
direction of vehicle to determine the traveling direction (2) 
of the vehicle. In a case where the traveling direction (1) 
agrees with the traveling direction (2) (step ST7) , the display 

30 direction determining block 7 determines that the vehicle is 
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turning in the traveling direction and updates the current 
display direction to the traveling direction side of the vehicle 
by one directional section from the previous display direction 
(step ST8) . Fig. 6 shows an example corresponding to this 
5 situation. 

For example, when attention is paid to an example on the 
leftmost side in Fig. S, the previous display direction is "N" 
and the previous direction of vehicle is "NNE : north, northeast". 
Then, the traveling direction (1) of the vehicle is turning from 

10 N to E direction (hereinafter it is referred to as N — ^ E) . On 
the other hand, the previous direction of vehicle is "NNE" and 
the current direction of vehicle is "NE : north east". Then, 
the traveling direction (2) of the vehicle is turning from N 
to E direction, N— >^ E. Thus, the traveling direction (1) agrees 

15 with the traveling direction (2) . Therefore, the display 
direction determining block 7 updates the current display 
direction to the traveling direction side of the vehicle by one 
directional section from the previous display direction "N" 
thereby to bring the current display direction to "NNE". 

20 In this regard. Fig. 5 shows an example in which the 

traveling direction (1) of the vehicle does not agree with the 
traveling direction (2) of the vehicle. For example, when 
attention is paid to an example on the leftmost side in Fig. 
5, the previous display direction is "N" and the previous 

25 direction of vehicle is "NNW: north, north west". Then, the 
traveling direction (1) of the vehicle is N W. The previous 
direction of vehicle is "NNW" and the current direction of vehicle 
is "NE". Then, the traveling direction (2) of the vehicle is 
N E . Thus, the traveling direction (1) does not agree with 

30 the traveling direction (2). Therefore, the display direction 
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determining block 7 maintains the display direction without 
change (step ST4) . 

When the display direction determining block 7 determines 
the current display direction in the above described manner, 
5 the display control block 9 of the direction providing unit 8 
controls the direction indicator 10 in such a way that the 
direction indicator 10 indicates the current display direction 
(step ST9) . 

As is evident from the above description, this embodiment 

10 1 is so structured as to determine the current display direction 
in consideration of the historical information of the direction 
of vehicle specified by the direction specifying unit 1 and the 
previous display direction , so that the device according to this 
embodiment 1 produces an effect of ensuring stability and 

15 trackability in the display direction at the same time. 

Further, the device according to this embodiment 1 is so 
structured as to repeatedly detect the geomagnetism and to 
determine the mean value of geomagnetism during the sampling 
period thereby to determine the directional section to which 

20 the mean value of geomagnetismbelongs as the direction of vehicle, 
so that this embodiment 1 can produce an effect of lessening 
the effect of external disturbance. 

Still further, the device according to this embodiment 
1 is structured in such a way that in a case where the current 

25 direction of vehicle specified by the direction specifying unit 
1 agrees with the previous direction of vehicle, the current 
display direction is made to agree with the current direction 
of vehicle, so that in a case where the effect of external 
disturbance is little, this embodiment 1 can produce an effect 

30 of enhancing trackability in the display direction. 



still further, the device according to this embodiment 
1 is structured in such a way that in a case where the current 
direction of vehicle specified by the direction specifying unit 
1 is different from the previous direction of vehicle, the current 
display direction is made to agree with the previous display 
direction, so that in a case where a possibility is high that 
the vehicle may run in the magnetic field made unstable by large 
external disturbance, this embodiment 1 can produce an effect 
of preventing the display direction from being fluctuated by 
the effect of external disturbance. 

Still further, the device according to this embodiment 
lis structured in such a way that even in a case where the current 
direction of vehicle is different from the previous direction 
of vehicle, the traveling direction of the vehicle is specified 
from the current direction of vehicle, the previous direction 
of vehicle and the previous display direction, and that the 
current display direction is updated to the traveling direction 
side of the vehicle by one directional section from the previous 
display direction if the traveling direction of the vehicle is 
constant, so that this embodiment 1 can produce an effect of 
enhancing trackability in the display direction when the vehicle 
is turning. 

EMBODIMENT 2 

In the above described embodiment 1 has been shown an 
embodiment in which in a case where the current direction of 
vehicle agrees with the previous direction of vehicle, the 
display direction determining block 7 makes the current display 
direction agree with the current direction of vehicle . However , 
as shown in Fig. 7, in a case where a margin region to prevent 
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chattering is provided at a boundary of the directional sections , 
it is also recommended that if the latest mean value of the 
geomagnetism calculated by the direction specifying block 4 is 
within the margin region, the current display direction is made 
5 to agree with the previous display direction, and that if the 
latest mean value of the geomagnetism is without themargin region , 
the current display direction is made to agree with the current 
direction of vehicle. 

For example, when the previous display direction is "N" 

10 and the current direction of vehicle , is "NE", in a case where 
the latest mean value of the detected data calculated by the 
direction specifying block 4 is within the margin region to 
prevent chattering (belongs to the hatched region in Fig. 7) , 
in order to prevent fluctuations in the display direction, the 

15 display direction determining block 7 maintains the display 
direction "N" without change. 

On the other hand, in a case where the latest mean value 
of the detected data is without the margin region to prevent 
chattering (belongs to the right side of the hatched region in 

20 Fig. 7) , the display direction determining block 7 changes the 
current display direction to "NE". 

According to this embodiment 2, it is possible to produce 
an effect of preventing fluctuations in the display direction 
which is caused by that the direction of vehicle is at the boundary 

25 of the directional sections. 

EMBODIMENT 3 

In the above embodiment 2 has been ishown a case where the 
margin region to prevent chattering is provided at a boundary 
30 of the directional sections. However, it is also recommended 
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that the margin region to prevent chattering can be changed 
depending on a situation. 

That is, in a case where the current direction of vehicle 
specified by the direction specifying block 4 , the previous 
direction of vehicle and the second previous direction of vehicle 
agree with each other (in a case where three consecutive 
directions of the vehicle are the same) , the margin region to 
prevent chattering is made narrower. For example, the margin 
region is made narrower to a region of about 5 degrees. 

Thereafter, the current direction of vehicle specified 
by the direction specifying block 4 becomes different from the 
previous direction of vehicle, the margin region to prevent 
chattering is returned to the original size. For example, the 
margin region is set to a region of about 10 degrees. 

By this arrangement, in a case where the vehicle stably 
travels in a place where the magnetic field is little disturbed, 
the margin region to prevent chattering becomes narrower, which 
can produce an effect of proving more correct display direction . 



